GFAP phosphorylation studied in digitonin-permeabilized astrocytes: standardization of conditions.
Cycles of assembly/disassembly of the intermediate filaments of astrocytes are modulated by the phosphorylation of glial fibrillary acidic protein (GFAP). The sites on GFAP are localized at the N-terminal where they are phosphorylated by cAMP-dependent and Ca(2+)-dependent protein kinases. Phosphorylation of GFAP has been investigated in brain slices, astrocyte cultures, cytoskeletal fractions and purified systems. Here we describe a different approach to study GFAP phosphorylation. We show that permeabilization of astrocytes in culture with digitonin allows direct access to the systems phosphorylating GFAP. Conditions for the permeabilization were established with an assay based on the exclusion of Trypan blue. Incubation of permeabilized cells with cAMP and Ca(2+) increased the phosphorylation state of GFAP. Immunocytochemistry with anti-GFAP showed that permeabilized astrocytes retained their typical flat, fibroblast morphology and exhibited well preserved glial filaments. On incubation with cAMP the filaments apparently condensed to form long processes. The results suggest the approach of studying structural changes in glial filaments in parallel to protein phosphorylation, in the presence of specific modulators of protein kinases and phosphatases has considerable potential.